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1.0 ABSTRACT 

| THIS PROGRAM INCREMENTLY TESTS THE STACK LIMIT FUNCTION. 

THE PROGRAM USES THE CONTENTS OF LOCATION 176 AS RHE VALUE 
OF THE SWITCHES IF _NO crag Foe LOIN TE Fs 1S FOUND. 

VALLE BEFORE FRRTING THe HILL 
BE USE THE SOFTWARE DISPLAY REGISTER. 

2.0 REQUIREMENTS 

2.1 EQUIPMENT 

"BASIC 1174S SYSTEM OR 
11740 WITH STACK LIMIT OPTION 

2.2 STORAGE 

THIS PROGRAM USES O THRU 17500 

, 28 PRELIMINARY PROGRAMS 

DORA THRU DOMA 

3.0 LOADING PROCEDURE 

LORD PROGRAN USING ABS LOADER. 

4.0 STARTING PROCEDURE 

LOAD ADDRESS 200, PRESS START, THE PROGRAM WILL LOOP AND RING 
BELL AND PRINT ’&’ ON PASS COMPLETION. | 

5.0 OPERATING PROCEDURE 

S.1 SWITCH SETTINGS 

* NONE 

S.2 SUBROUTINE ABSTRACTS 

5.2.1 SCOPE 

SCOPE IS A MOVE PC,R1 AND STORES THE PC+2 IN Rl. 

5.2.2 HLT 

HLT IS A HALT INSTRUCTION. 

6.0 ERRORS 

ALL ERRORS WILL CAUSE A HALT. TRAP AND INTERRUPT ERRORS WILL 
2 CAUSE A HALT AT VECTOR+2. 
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6.1 ERROR RECOVERY 

PRESS CONTINUE TO PROCEDE TO NEXT TEST. 

6.2 ERROR LOOPING 

TO LOOP_ON AN ERROR, PLACE & BRANCH TO THE PREVIOUS SCOPE 
INSTRUCTION IN PLACE OF THE HALT UNS TRUCT ION, ore THAT IF THE 
Proceed 7 ENTERNI ONT Td THAT THE eR MIbL. DROE HALT AND 

THE NEXT TEST LOOP the TEs CONTIN- 
Y REPLACE THE BEG . 4 INSTRUCTION IMMEDIATELY PRECEEDING 

THE Te tet WITH A BRANCH Back TO THE PREVIOUS SCOPE. 

TO LOOP ON TRAP FAILURES, PATCH IN THE FOLLOWING ROUTINE AT THE 
ADDRESS OF THE TRAP VECTOR. 

TRAPVEC: TRAPVEC+4 
TRAPVEC+e: 0 
TRAPVEC+4: 012716 i PODRESS ScoP BODRE RBC TQ. BAACK 
TRAPVEC+E: ADDRESS ESS 
TRAPVEC+10: ooo0d& RETURN TO TEST AT Scope 

RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TEST. 

7.0 RESTRICTIONS 

NONE 

8.0 MISCELLANEOUS 

ON TRAP ERRORS THE STACK POINTER (R&) WILL CONTAIN ADDRESS WHERE 
THE TRAP OCCURRED. 

8.1 EXECUTION TIME 

EACH PROGRAM TAKES ABOUT 1 MINUTE. 

3.0 PROGRAM DESCRIPTIONS 

THIS IS A TEST OF THE STACK LIMIT REGISTER AND INSURES CORRECT 
OPERATION OF THE RED AND YELLOW ZONE BOUNDARIES. OVERFLOW TRAPS 
ARE TESTED FOR ALL VALUES OF THE STACK LIMIT REGISTER. 

‘ 

———
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1 18) 
1$3 
1S4 
1S5 
1S6 
1$7 
18 
1S9 
160 
161 
162 
163 
164 
165 
166 
167 000000 
168 000001 
169 oo000e 
17C 000003 
171 ooo0c4 
172 00000S 
173 o00006 
174 000007 
175 
176 
177 177776 
178 177770 
179 177570 
180 probs 

162 177890 
183 o00000 
184 O22beb 
1 010701 
1 340 
18 O04 
188 
189 o00000 
190 
191 
192 
193 000046 002230 
194 0900Se 
195 o000Se 9000 
1% 
197 000174 
198 000174 000000 
199 000176 000000 
200 
201 000200 
a coce0d 000167 O00604 

204 o00s00 
205 
e0& oco0soo 000000 

FOL 
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ites ofhcx LintT RecTOTeR PLLORS ie YOVERELOM? BOUNDARIES TO BE CHANGED. 
HE STACK LIMIT REGISTER 

eeagctt sire Plus fe re ree IN ans ny a ee 
i THe RED 20N€ BEGINS 20(8 
“CHECKS THAT THE STACK wre ube CREATER ‘ee te RONTENTS 2 OF Ve 
STACK LIMIT REGISTER { ire RMITTING), AND CHECKS THE LENGTH OF THE 
: YELLOW ZONE AND THE BEGINNING OF THE RED ZONE. 

;STARTING PROCEDURE 
; LORD ADORESS=200 
; PRESS START 
; BELL WILL RING WHEN TEST IS COMPLETE 

;EQUATE STATEMENTS 
RO=%0 
R1=41 
Re=%2 
R32%3 

R4=%4 
RS=%5 

‘ 

SP=%6 
PC=%7 

REGISTER ADORESSES 
PSW=177776 “ADDRESS OF PROCESSER STATUS WORD 

AK =177770 "ADDRESS OF POP1174S MICRO BREAK REGISTER 
OSWR=177570 "ADDRESS CONSOLE SWITCH REGISTER 
TPS=177564 

Bb Reh 1 33270 sADDRESS OF CONSOLE DISPLAY REGISTER 
HLT=HALT 
POP2= =20b2G 

Bao =O 8 PRY Barty 
ERRVEC=4 ADDRESS of® LFRoR VECTOR 

.=0 

.=46 
SENDAD 
.=Se 
ooodo0 

2174 
DISPREG:0 
SWREG: 0 

=200 
START 

.=500 
- TAGS 
{CNT: O ;CONTAINS PASS COUNT 
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207 oo00sde 000000 
208 o00SON 177570 
St pear 177570 

git reat eataat 
le OOOS14 177775 

213 16 000000 
sid o000S2e0 000000 

216 001010 
217 001010 016 177474 
218 O01014 Ole 000340 
219 OO01022 O0e3737 o0004e 
220 001030 BO 1500 
221 001032 177462 
222 001036 001037 
223 O010N0 012700 001064 
224 OO1O44 105710 
225 OO1046 001433 
226 O010S0 105767 176510 
ee? 0010S" 100375 
228 001056 112067 176504 
229 U010b2 
230 001064 O0S01S 042177 
231 001072 O43102 041455 
232 001100 OS2le3 041501 
233 OO1106 O44514 QO44S1S 
234 001114 O4eSe2 
23S OOllee OS110S OSe040 
23% 001130 Se4 077412 
237 001136 
238 001136 012767 000001 
239 
240 
241 OO1144 013746 d00004 
e4¥2 001150 012737 001204 
243 0011568 OQle767 177570 
244 001164 Ole767 177570 
e45 001172 177777 
ei 001200 001012 

e48 001202 
249 001204 012716 OOl2ie 

ot Bpieie 12767 000176 
eSe rigkeres 12767 000174 
253 001226 012637 
eSs4 O0le3e 7 177242 
2SS5 001236 67 177240 
256 OOle4e OOl4ie 
257 OOLQ4N M2767 177777 
258 O0leS2 001006 
259 O012eS4 Oee767 001477 
260 O0le62 001002 
cpl 001264 7 1772le 

177776 
000046 

000762 

177216 

MACY11 27(1006) 

ICNTA: O 
SUR: OSWR 
DISPLAY: DOISP 
SPBOT: 769 
SLR: 177774 
SLH: 177775 
TEMP: QO 
FTITLE: O 

.21010 
START: V 

MOV 
CMP 
BEQ 
TST 
BNE 
MOV 

1§: TSTB 
BEQ 
TSTB 
BPL 
MOVB 
BR 

TITLE: .ASCIZ 

- EVEN 
STARTA: MOV 

GQOl 
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;ADORESS OF STACK LIMIT REGISTER 
;HIGH (ODD BYTE) 

; TITLE PRINTED = 1 

SPBOT , %6 j INITIALIZE STACK POINTER 
SPRTY?, JaPSW ‘LOCK OUT INTERRUPTS 
at2,. ab46 SARE WE IN ACTI1 AUTOMATIC MODE? 
STARTB i YES SKIP THE TITLE 
FTITLE ;TITLE PRINTED YET? 
STARTA “YES, SKIP TITLE 
#TITLE,RO -GET MESSAGE ADORESS 
(0) “END OF MESSAGE? 
STARTA *YES: GET OVER THE ASCII 
TPS 

(0)+, TPB sPRINT CHARACTER 
1s 
(15> ¢12)<4177>/DCKBF-C, STACK LIMIT REGISTER TEST/<15><12><177) 

- SIZE FOR A HARDWARE SWITCH REGISTER. IF NO OR IT IS 
EQUAL TO A *-1", SETUP FOR A SOFTWARE SWITCH REGISTER. 

MOV abERRVEC,-(SP) ;;SAVE VECT 
MOV 8654S. a8ERRVEC ;;:SET UP ERROR VECTOR 
MOV SWR >: SETUP FOR A HARDWARE SWICH REGISTER 
HOV s001SF DISPLAY is AND  HAROMARE HISPLAY REGISTER 

s-l, 33 . > 
ENE bed ?BRANCH IF NOT Pipa ts OCCURRED 

*: AND THE HARDWARE SWR IS NOT = -1 
BR 65S > BRANCH IF NO TIMEOUT 

64S: Nov 865S, (SP) ::SET UP FOR TRAP RETURN 

65$: MOV SSWREG, SWR -;POINT TO SOFTWARE SWR 
MOV #OISPREG, DISPLAY 

665: MOV (SP)+, 8ERRVEC ;-.RESTORE ERROR VECTOR 
STARTB: CLR ICNT ‘CLEAR PASS COUNT 

TST ICNTA 
BEQ BEGIN 
CNP #-1, SENDAD+4 
BNE BEGIN 
CMP 81477, ICNT 
BNE BEGIN 
CLR ICNTA 
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001270 
001274 177204 

177174 

177770 

264 
fa
e 

Gw
e 

=e
 

000004 

88
8 

88
 

88
8 

pe
sy

 
er

t 
e
e
 
e
s
 

176434 

177774 

8
8
8
8
8
8
8
8
 

S5
3 

 S
Re
Ra
RO
Y 

«6 
BE

R 
BR 

176404 
177106 

000006 176360 

000400 
177052 

001440 177046 

SE
RR
E 

RO
SE
S 

SE
R 

TOR
 

ES
R 

RR
 
ER
RO
R 

aa 
tol

d 
sam 

177034 
177030 

wes
ens

tae
ts 

BE
RB
ER
 

BRB
 

SS
ee

tn
e 

bes
 

w
a
 

o
b
 

o
n
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BEGIN: MOV. SPBOT,% - INITIALIZE STACK POINTER 
MOV ICNT, so °cpLay “DISPLAY PASS COUN 
BIT #400, OSH "LORD POP11/45 ay ORO BREAK REGISTER? 

MOVB § @SWR,@8UBREAK  ;LOAD MICRO BREAK REG WITH SPO-7 

-CHECK THAT CP can oie OUT TRAP 
MOV T, JERRVEC ;LOAD TIMEOUT TRAP VECTOR 
CLR Sei nob) ‘ADORESS 173000 ALUAYS TIMES OUT ON 

*DATIP/DATO BUS CYCLE 
HLT ; ERROR! FAILED 1. TIME OUT TRAP 
BR BEGIN “LOOP TEST 

TORET: CMP (6)+, (6)+ "RESTORE THE STACK 

-TEST THAT THE STACK LIMIT REGISTER CAN BE REFERENCED USING DATI, 
= DATIP/DATO 
to: SCOPE 

MOV #TOA, ERRVEC ;LOAD ERROR VECTOR 
CLR ERRVEC+2 
MOV OSLR,a#177774 =; REFERENCE STACK LIMIT REGISTER 
BR TOs :GO TO NEXT TEST 

TOA: POP2 
HLT ;ERROR: CANNOT REFERENCE STACK LIMIT REG. 
BR TO ‘LOOP TEST IF ERROR 

sUSING DATI, DATIP/DATOB 

TOB: MOV 8TOC, ERRVEC sLOAD ERROR VECTOR 
nove SSL, "@SLH REFERENCE ODD BYTE 

TOC: PoP2 
HLT sERROR! CANNOT REFERENCE STACK LIMIT 
BR To8 -USING BYTE INSTRUCTION. 

TOO: MOV 6, ERRVEC RESTORE ERROR TRAP VECTOR 
BR GO TO NEXT TEST 

-TEST THAT EACH BIT OF THE STACK LIMIT REGISTER BITS CAN BE SET 
"AND CLEARED. THIS TEST ROTATES A BIT THROUGH THE STACK LIMIT REGISTER. 

Tl: SCOPE 
MOV 8400 Re ;LOAD TEST VALUE 

TIA: MOV Re asLR *LOAD TEST 7 VLle INTO STACK LIM. REG. 
MOV asSiR.RO “GET RE 
CMP RO, Re > CHECK RESU 
BEQ +4 “BRANCH IF bESULT IS CORRECT 
HLT “ERROR? INCORRECT RESULT. R2 HAS CORRECT 

RESULT AND RO HAS INCORRECT RESULT. 
CLR asLR *CLEAR STACK LIM. REG. 
HOV 35LR, RO GET AND CHECK RESULT 

+ 

HLT ;ERROR! INCORRECT RESULT 
ASL Re ‘SHIFT TEST VALUE 
BCC TIA ‘BRANCH IF NOT DONE 
BR T2 
21410 
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319 
320 THIS TEST INCREMENTS THE STACK LIMIT REGISTER 

322 001410 010701 T2: SCOPE 
323 001412 005067 177100 CLR TEMP 
304 001416 005077 177070 CLR aSLR - CLEAR STACK LIMIT REGISTER 
325 001422 017700 177064 T2A: MOV aSLR,RO GET RESUL 
326 001426 Oe0067 177064 CNP RO. TEMP * CHECK Pet 
327 O01432 O01401 BE +4 
328 001434 o00000 HL ERROR! STACK LIM. REG. WAS INCORRECT DATA 
329 “TEMP # CORRECT RESULT 
330 001436 105277 177052 INCB = @SLH *INCREMEN) VALUE IN “Back LIM. REG. 
331 001442 105267 177051 INCB «TEMP +1 INCREMENT TEST VAL 
sie 001446 001365 BNE T2A BRANCH IF ALL VALUES NOT TESTED 

3H TEST THAT RESET CLEARS THE STACK LIMIT REGISTER 

3% OO14SO0 010701 T3: SCOPE 
337 O014S2 012777 177777 177032 MOV #-1, aSLR PRESET SLR 
338 001460 017700 177026 MOV aSLh, RO “SAVE SLR 
339 001464 G22700 177400 CMP #177400, RO CHECK THAT SLR WAS LOADED 
340 001470 O01401 BEQ 
341 001472 900000 HLT ;2 SLR FAILED TO LOAD 
342 001474 OO000S RESET *RESF; CLEARS SLR 
343 001476 017700 177010 MOV SLR, RC 2GE” RESULT OF RESET AND CHECK RESULT 
34 001502 001402 BEQ TY G0 TO NEXT TEST IF RESET CLEARED SLR 
345 001504 o00000 HLT j ERROR! SET FAILED TO CLEAR SLR 
sb 001506 000760 BR 13 LOOP TES 

#8 -TEST THAT THE CLEAR INSTRUCTION CLEARS THE STACK LIMIT REGISTER 

350 001510 010701 T4: SCOPE 
351 001512 112777 177777 176774 MOVB 8-1, aSLH “PRESET O00 BYTE 
352 O01SSD 017700 176766 MOV ast, RO GET RESULT 
353 001524 22700 177400 CMP #177400, RO “CHECK RESULT 
354 001530 001401 BEQ 
365 001532 000000 HLT sERROR! SLR DID NOT PRESET 
36 001534 005077 1767S2 CLR aSLR 
357 OC1S40 017700 176746 MOV JSLR, RO GET RESULT OF CLEAR & BRANCH IF CLEAR 
358 001544 001402 BEQ TS *GO TO NEXT TEST 
359 00154 o00000 HLT ERROR! CLR INST FAILED TO CLEAR SLR 
360 001550 000757 BR T4 LOOP TEST IF ERROR 

362 
363 TEST THAT AN OVERFLOW ERROR OCCURS FOR ALL STACK LIMIT REGISTER VALUES. 
34 : (PROVIDED CORE IS AVAILABLE). 

%6 001552 010701 TS: SCOPE 
367 O015S4 012702 000010 MOV #10,R2 s INITIALIZE STACK VALUE AND 
368 001560 012703 177400 MOV #~460.R3 “STACK LIMIT REGISTER VALUE 
369 001564 062702 O00400 TSA: Add #400, Re ‘LOAD NEW STACK VALUE 
370 001570 062703 o00400 ADD #400; R3 j AND NEW STACK LIM. REG. VALUE 
371 001574 ooooro CLR aso CLEAR ADDRESS O 
372 001600 016706 176704 MOV SPBOT, SP : INITIALIZE THe rayack POINTER 
372 OO1604 012767 002072 176172 TSB: HOV BLIMX{ERRVEC  ;LOAD TIME OUT 
374 OO0l612 O16204 177776 MOV -2(2),R4 -SAVE STACK LOCATIONS 
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Ce ees 
377 001630 010206 
378 OOl63e Q10377 176654 
379 001636 016665 177770 177770 
380 001644 000401 
sal 001646 000000 

383 001650 010206 
384 0016S2 Q1l2767 001670 176124 
38S 001660 O16655 177766 177766 
386 001666 000000 
387 001670 005737 000000 
388 001674 001401 
303 001676 000000 

391 001700 010206 
332 O01 pos ooo0g0 
333 001 12767 001724 176070 
3M 001714 016665 177730 177730 
3% 001722 900000 
3% 00172% 005737 000000 
397 001730 001401 
33 001732 000000 

400 001734 005037 000000 
401 001740 910206 
402 O01742e Ole767 002010 176034 
“03 001750 016267 177726 176540 
404 001756 O0S165 177726 
40S 001762 000000 
406 O01764 O00411 
407 002010 
408 002010 Oebeb? 177726 176500 
4039 002016 001401 

ip Sete coy 
412 O1676e 176470 177726 
413 O0e030 005706 
414 O0eO3e 0140! 
41S 002034 000000 
416 O0eC036 Oe?e73/ 001762 000000 
417 O0CO44 001401 

ug boas tte 
4o0 OG2e0S6 005077 176436 

Sh Hee) Glee ese 
423 BoStEN 010562 1 4 
424 002070 000635 
m4 002072 012767 OC0000&6 175704 

427 
428 002100 005767 176376 
429 002104 001013 
430 002106 022767 177777 000120 

MACY11 27( 1006) 

LIMA: 

LIMB: 

LIMC: 

LIMCC: 

LIMO: 

LIMX: 

JOl 
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ati FRavec 
SER 

ie -10(6) 

Re tae ERRVEC 
-12(6),-12(6) 

a80 
+4 

R2. SP 
aed 
SLIMC, ERRVEC 
-50(6$,-S0(6) 

. +4 

= 
@m
 

"
 

RRVEC 
EMP 

LIMD 

-52(2), TEMP 
44 

TEMP, -S2(2) 
“6 
+4 

#LIMCC, a80 
+4 

aSLR 
she0r $e 
RS) -4(2) 
TSA TS 
#6, ERRVEC 

ICNTA 
END 
#-1, SENDAD+4 

iFM Teae doy EITHER I''ST TIMES OUT 

LOAD STACK POINTER 

: LOR Shee LENG FE ORESS 
OLD NOT HA HAVE TRAPPED 
"ERROR! REFERENCE TO LIMIT ADDRESS 
CAUSED AN OVERFLOW 
‘REPOINT STACK POINTER 

eee FS VEL 6 YELLOW’ ADDRESS 

WAS IT "RED’ OVERFLOU 

IR VELLOW ADORESS HAS REFERENCED 
aru STACK POINTER 

0 
INT OW VECTOR 

| REFERENCE LAST Aye Tocepe ACORESS 

SReOty FRebr OVERELON 

; ERROR: A 'RED’ OVERFLOW OCCURRED WHEN 
i THE LAST oe Oe" ADORESS WAS REFERENCED 

SINT re eTh STRCK POINTER 
separ THE OVERFLOW TRAP 
GET RED’ LOCATION 
REFERENCE 'RED’ ADDRESS 
“ERROR! NO OVERFLOW TRAP WHEN ’RED’ ADDRESS 

WAS REFERENCED 

;WAS INSTRUCTION ABORTED? 

;ERROR! COM -Se(6&) WAS ALLOKED TO CHANGE 
-A_’RED’ ADORESS. 
RESTORE 'RED’ LOCATION IN ANY EVENT 
WAS STACK POINTER CHANGED TO 0? 

;’RED’ OVERFLOW DIO NOT ASSUME NEW STACK 
1S RETURN ADDRESS ON NEW STACK? 

Pai RETURN ADORESS NOT SAVED ON NEW 

GET READY 10 “ns NEW VALUES FOR TEST 
sANLTIOLIZE, THE TACK POINTER 

SS DATA 

;GET NEW VALUES 
“RESTORE TIME OUT TRAP VECTOR 

; TEST FOR 

; SCRIPT 
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43 pee 114 1417 BEQ DONE ; CONDITION 
4 116 767 175724 «175716 CNP 46, 42 : AND 

SS RBIS BOF reso BE ir ik uae Bests Baeato is SNe 
436 000134 005267 176340 END: INC ICNT 
437 002140 176334 061500 CNP NT, #1500 sHAVE 1500 PASSES BEEN COMPLETED 

43 Bests ‘oy 439 «O21 167 177114 
440 000154 012767 OO0007 175404 DONE: MOV a 1P8 RING BELL 
441 002162 105767 175376 TSTB TPS 
442 O05165 100375 BPL 
443 002170 012767 O000S2 175370 MOV a52, TPB PRINT '#’ 
pan 002176 105767 17536e TsTa TPS’ 

446 paces hO9323 oo00000 175354 MOV #0, TPB s INSERT 
447 O02212 105767 175346 TSTB TPS NULL 
448 002216 100375 BPL : CHARACTER 
44g 013702 oo0042 MOV sete 42 *GET MONITOR RETURN ADDRESS 
450 O0e2e4 ODL4IO REQ DONE! DO NOT RETURN IF (42)=0 
451 QO0c2eh 000005 RESET 
452 002230 OO47i2 SENDAD: JSR 7,(2) RETURN TO MONITOR 
453 O0c232 o00c40 NOP tACTII 
45U Q02234 O00C40 NOP OVERLAY 
4, 002236 O00C40 NOP AREA 

Nee Bossus Byconn ce ORB sDELAY FOR ACTII 
458 O0e244 001376 BNE 2 
153 002245 000167 176536 DONE1: JMP START s RESTART 

461 ooc001 END 
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BEGIN 001270 ICNT 000500 SCOPE = 010701 TORET 001336 Tea 001422 
DOISP = 177570 ICNTA 00502 SLH 000514 TPB. = 177566 3 001450 
DISPLA Q00S06 LIMA 001646 SLR o00Sie TPS) = =_- 177564 TY 001510 
DISPRE 000174 LIMB 001670 SPBOT 000510 TO 001340 TS 0015Se 
DONE G021S4 LINC 001724 START 001010 TOA 001364 TSA 001564 
DONE]  O02246 LIncc 001762 STARTA 001136 TOB 001372 TSB 001604 
DSWR = 177570 LIND 002010 STARTB OOle3e TOC 001410 UBREAK= 177770 
ENO oe LINX 002072 ane pone TOD 001416 SENDAD 902230 
ERRVEC= POPe = Oeebeb WREG 176 Tl 001426 . = 002252 
FTITLE O00S20 PRTY7 = 000340 TEMP 000516 T1A 001434 
HLT = 000000 PSH = 177776 TITLE 001064 Te 001410 

- ABS. O0e2Se 000 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

DSKZ: DCKBFC , DSKZ: DCKBFC/SOL=DSKZ: DCKBFC.SML, DSK2:DCKBFC.P11 
RUN-TIME: 20 21 .1 SECONOS 
RUN-TIME RATIO: 78/42=1.8 
CORE USED: 31K (61 PAGES) 


